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ABSTRACT 

Aim: To evaluate the effect of a necktie on heart rate 
(HR), blood pressure (BP) and ankle brachial index 
(ABI) 

Methods: In a cross-sectional study, a total of 56 
clients were enrolled of age group 25-35 years (group- 
A) and 36-45 years (group-B) wearing necktie for 
more than 1 year. Heart rate (carotid pulse), blood 
pressure and ABI of the clients were measured by 
Oscillometric Sphygmomanometer. 

Results: There was a significant difference in HR of 
group A as compared to group B, no significant 
difference was seen in systolic blood pressure (SBP) 
of group-A but some significant difference was 
demonstrated in group-B. For diastolic blood pressure 
(DBP), there was much significant difference seen in 
group-B as compared to group-A. There was no 
significant change seen for ABI in any of the groups. 
Conclusion: A necktie may increase heart rate and 
decreases blood pressure in both the age groups but 
have no effect on ABI. 

Keywords: Necktie, heart rate, carotid pulse, systolic 
blood pressure, diastolic blood pressure, ankle 
brachial index. 

Introduction 

Traditionally, the necktie is being the significant mark 
of office attire, especially for professionals, it is worn 
over the neck where major neurovascular structures 
are present. Carotid sinus is a slight dilatation where 
the common carotid artery bifurcates into internal and 
external carotid artery in the mid neck region. The 


walls of the carotid sinus contain the receptors 
sensitive to change in blood pressure. Baroreceptors 
are the sensory neuro-mechanoreceptors which 
excites when blood vessel gets stretched, so that if 
arterial pressure suddenly increases, the walls of these 
vessels will dilate, which increases the firing 
frequency of action potential generated by 
baroreceptors. Although the baroreceptors respond to 
rise or decline in systemic arterial pressure, their most 
important work responds to a sudden decrease in 
arterial pressure. According to Mark Rafferty et al 
(2011), a necktie may increase intracranial pressure 
by creating a direct pressure over jugular veins which 
effects venous return [1], Similarly, another study 
reported the possibilities of increase in intraocular 
pressure due to necktie [2], However, there is no 
study which states the effect of a necktie on 
cardiovascular parameters. 

Necktie puts pressure over the carotid sinus, so it may 
affect various cardiovascular parameters like heart 
rate, blood pressure, and ABI. Physiologically, 
compression on carotid sinus leads to falling in 
carotid sinus pressure which increases heart rate and 
fall in blood pressure [3]. As the systolic pressure of 
arm decreases, the ABI will decrease and vice-versa. 
In normal subjects, the pressure at the ankle is slightly 
higher than at the elbow. Since few studies reported 
the effect of wearing a necktie on various body 
systems like it increases the intraocular pressure [2] 
and negative effects on cerebrovascular functions [1], 
However, there were no earlier studies which address 
effects of a necktie on cardiovascular parameters. 
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Therefore, the aim of this study was to find the effect 
of wearing a necktie on heart rate, blood pressure and 
ABI among male office workers. 

Methodology 
Design & Setting 

The study was a multi-centre, two-group, cross- 
sectional study among office workers aged between 
25-45 years, wearing a necktie for more than one 
year. Fifty-six clients were recruited over the time 
period of six months and each client was assessed for 
one day in study, in which they all were asked to fill 
the questionnaire and were assessed further according 
to the parameters. This project was approved by 
Project Approval Committee of Lovely Professional 
University, Phagwara. Clients were recruited from 
multi-specialty hospitals located in Raikot and 
Ludhiana (Punjab). 

Participants 

Clients were recruited as per the inclusion criteria. 
They were office workers/professionals, who were 
able to read and write in English. The clients who 
were fully willing to participate were considered and 
the written consent was filled by them with their 
contact number and address. A semi-structured 
questionnaire was filled by the clients which represent 
their health and the present, past and future lifestyle. 
The exclusion criterions of this study were: those who 
were pre-diagnosed with hypo or hypertension, those 
who had any cardiovascular disease. Clients who were 
having any peripheral vascular disease were not 
eligible to participate in this study. 

Instruments 

A semi-structured questionnaire was used to get 
information regarding the lifestyle, experiences, 
medical and surgical profile of the clients. An 
Oscillometer Sphygmomanometer [4] (Diamond) and 
the stethoscope were used for measuring blood 
pressure on brachium and ankle. A stopwatch 
(android mobile application) was used to calculate HR 
(carotid pulse) from the carotid artery. 

Procedure 

Within a hospital set-up, clients were approached and 
selected as per the inclusion criteria. Aim and 
procedure of the cardiovascular assessment were told 
to the clients and were asked to sign the consent form 


after reading it. Clients were asked about the 
demographic data which included name, age, gender, 
occupation, place and contact number. A semi- 
structured questionnaire was given to clients related to 
the medical and surgical background, current health 
problem and duration of wearing necktie along with 
query about the problems faced by clients because of 
the necktie. After that, clients were asked to be in 
sitting position for cardiovascular assessment. A cuff 
was tied on the brachium and inflated, the blood 
pressure was measured using an oscillometric 
sphygmomanometer [4], Similarly, HR was measured 
using carotid pulse rate by placing two fingers on 
carotid artery between the larynx and anterior border 
of sternocleiodomastoid muscle while client in sitting 
position with chin elevated. The pressure was applied 
until the maximum pulsation felt and the number of 
pulses felt in a minute was calculated using a 
stopwatch [5]. Lastly, ABI of the client was calculated 
by measuring blood pressure at the ankle and dividing 
the systolic value of blood pressure of the ankle to the 
SBP of the brachium [4], 

Statistical Analysis 

The statistical analysis was done using SPSS software 
version 20.0 (SPSS Inc., Chicago, IL, 2011). The data 
was normally distributed based on testing normality. 
The mean and standard deviation of HR, SBP and 
DBP and ABI were calculated. One ‘sample-t’ test 
was used to compare the mean difference between 
both the groups of each parameter with a significant 
level of 0.05 (p<0.05). 

Results 

Fifty-six clients were enrolled and divided into two 
age groups, group-A (66%) aged between 25 and 35 
years, while group-B (34%) aged between 36 and 45 
years. The mean HR of group-A (80.03 ± 10.22) and 
Group-B (76.74 ± 6.91) were higher than normal 
reference HR value of 72.5 for group-A and 73 for 
group-B. Based on One ‘sample-f test, a statistically 
significant mean difference of 7.53 (95% Cl = 4.1 to 
10.9, t( 36 ) = 4.48, p = 0.00) for group-A and 3.74 (95% 
Cl = 0.4-7.0, t(i8> = 2.35,/? = 0.03) for group-B. 

The mean SBP of Group-A (122.46 ± 18.71) was 
higher than normal reference score of 121.5 mmHg, 
whereas, mean value of group-B (108.05± 9.92) was 
lower than normal reference score of 124 mmHg. 
There was a statistically significant mean difference 
of 0.26 (95% Cl = -20.7 to -11.16), t ( i 8) = -7.004,/? = 
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0.00) for group-B than mean difference 0.96 (95% Cl 
= -5.28 to 7.20, t( 35 )= 0.313,/? = 0.76) for the group-A. 
The mean DBP of group-A (77.03 ± 12.44) and 
Group-B (75.11 ± 12.46) was lower than DBP score 
of 81.5 for group A and 82.5 for group-B. There was a 
statistically significant mean difference of -4.47 (95% 
Cl = -8.6 to 0.32, t( 36 ) = -2.19, p = 0.035 for Group A 
and 7.39 (95% CI= -13.40 to -1.4), t ( i 8) = -2.68, p = 
0.02). The mean ABI of both groups (1.1 ± 0.97) was 
equal to the normal ABI score of 1.1 (Table 1). 

Discussion 

This study was aimed to evaluate the effects of 
wearing a necktie on cardiovascular parameters as it 
significantly compresses the neck area (carotid sinus). 
Direct pressure over the carotid sinus could lead to 
compression of the internal carotid artery and jugular 
vein which excites the baroreceptors. Baroreceptors 
are the mechanoreceptors which excites when blood 
vessel gets stretched, so that if arterial pressure 
suddenly increases, the walls of these vessels will 
dilate, which increases the firing frequency of action 
potential generated by baroreceptors. Baroreceptors 
respond to rise or decline in systemic arterial pressure, 
but mainly respond to a sudden decrease in arterial 
pressure. The baroreflex responds to acute changes in 
blood pressure of the carotid artery. If the blood 
pressure of the person decreases, it is sensed by 
baroreceptors as a decrease in tension, and then it will 
lower down the firing of impulses. This causes the 
vasomotor center to assist the sympathetic activity in 
the heart and blood vessels, causing an increase in 
HR. 

A previous study reported that the compression or 
massage of carotid sinus may induce a drop in the 
blood pressure and increases in HR [3], Sufficient 
evidence is reported in the literature to support that a 
necktie could affect the intraocular pressure [2], [6], 
and cervical spine range of motion and muscle 
activity [7] and causes syncope [8]. However, there 
was no study which reports that how a necktie could 
alter the cardiovascular parameters. We hypothesized 
that the blood pressure decreases and the HR increase 
due to compression of carotid sinus in the neck due to 
the necktie. The results of the current study support 
that there was the highly significant difference in HR 
of group A and Group B from the normal reference 
values. Similarly, there was a significant difference 
was seen in DBP in both Group A and group B, 
whereas a significant difference in SBP was 
demonstrated in group B, but not in the group A. In 


addition, there was no significant difference seen for 
ABI in any of the cases. Therefore, the study results 
support the necktie might affect cardiovascular 
parameters among male office workers. 

The small sample size and considering only male 
participants was the limitation. Secondly, there was 
no comparative group of normal individuals and no 
inclusion of demographic data like height and weight. 
Therefore, the recommendation for future study is to 
take large sample size including females. A control 
group of normal individuals could be taken, including 
their height and weight as demographic parameters 
along with the cardiovascular parameters. 

Conclusion 

This study concluded that a necktie might alter the 
HR and DBP for both age young and middle age 
groups and affect SBP for older age group. However, 
a necktie does not affect the SBP for younger group. 
Similarly, there is no effect of a necktie on ABI as 
well among both young and older groups. Therefore, 
it is recommended that people who are wearing a 
necktie on regular basis should lose the tie in between 
to release the continuous pressure on the neck to 
prevent unwanted adverse cardiovascular events. 
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< 35 Years (n=37) 

> 35 Years (n 

i=19) 


Mean ± SD 

“t” value 

Mean ± SD 

“t" value 

Heart Rate 

77.03 ± 12.44 

* 

4.47 

76.74 ±6.91 

2.35 + 

Systolic Pressure 

122.46 ± 18.71 

0.31 

108.05 ±9.92 

-7.00* 

Diastolic Pressure 

77.03 ± 12.44 

-2.18 + 

75.11 ± 12.46 

-2.58* 

Ankle-brachial Index (n=56) 

1.09 ±0.97 

-0.05 

1.09 ±0.97 

-0.05 

'= p < 0.01, + =p< 0.05, SD = 

standard deviation 





Table 1 Mean and standard deviation of HR, systolic and diastolic blood pressure and ankle-brachial index 
among participants wearing a necktie. 
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